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(54) System of infrared radiation detection. based on sensors of amorpous silicon and its alloys 



(57) A system for the detection of infrared light (IR 
with wavelength X > 800 nm) of high sensitivity. It is 
based on the measurement of the capacitance in struc- 
tures made of amorphous silicon, constituted of a junc- 
tion having two electrodes connecting to outside and 
susceptible of being built using already-known technol- 
ogies for the deposition of thin Rims. The p+ and n+ lay- 
ers (fig. 1) are made of materials strongly doped with 



boron and phosphorous atoms. During the fabrication 
process the temperatures are such as to permit its con- 
struction on various substrates. The technologies used 
make its fabrication possible on large areas and its con- 
formation in two-dimensional matrices of high resolu- 
tion. The invention has its place in the scientific field of 
optics, in particular the optics of infrared radiation and 
can find practical application where infrared radiation 
must be detected. 
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Description 

This invention concerns a system that enables the 
detection of infrared light (IR, with wavelength X > 800 
nm) shoving high sensitivity and high rejection of light $ 
of shorter wavelength. 

The system presented is based in particular on the 
measurement of the capacitance in structures made of 
amorphous silicon, constituted by a p + -ki + junction, 
having two electrodes connecting with the outside and to 
susceptible of being built with already-known technolo- 
gies tor thin film deposition. The layers indicated with p* 
and n* are made of materials strongly doped with boron 
and phosphorous atoms respectively, while the i layer 
indicates the layer lying between the two. is 

The temperatures during the whole fabrication 
process are such as to enable the structure's deposit on 
various substrates: e.g. glass, plastic, metal. The tech- 
nologies used enable it to be fabricated on a large area 
and also admit a high-resolution two-dimensional matrix 20 
conformation. 

One fundamental element of the invention concerns 
the special characteristics required to the intermediate 
layer (i), indicated by 1 on the drawings, which must be 
the site of numerous electronic defects of a particular ss 
type, owing to which electron transitions can be excited 
that give rise to the detection of infrared radiation (IR). 
The subject invention can be used: 

- to detect phenomena accompanied by the emission 30 
of heat, for example in temperature control, or in the 
making of thermal maps, or in the taking of night 
images; 

- for instrumentation used in remote temperature 
control, or in the fields of chemistry, physics or biol- 35 

ogy; 

- for infrared spectroscopy. 

The physical phenomena that take place in the de- 
tection of infrared radiation by the amorphous silicon 40 
structure are intrinsically faster than those taking place 
in the detection of visible radiation, so that the system 
in question lends itself as well to performing the function 
of detector of infrared radiation conducted by optical fib- 
ers in optical telecommunications systems. In this par- 45 
ticular case the low cost of its construction and the pos- 
sibility of its being deposited directly on the optical sys- 
tem make it highly competitive with currently existing de- 
tectors. The invention may be used in the construction 
of: so 

- fire-detection systems (its rejection of visible light 
means it can be used even in full daylight); 
systems for thermally mapping machinery, and 
therefore control and alarm systems; ss 

- high-resolution IR image matrix detection systems; 

- signal detection systems on IR optical carriers. 
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The invention's focal point lies in the possibility of 
absorbing infrared radiation by transition between the 
extended band and semiconductor defects in a particu- 
lar portion of the structure adopted in the invention. To 
this purpose, the type of defects that are induced by a 
suitable deposition technique in the semiconductor of 
the intermediate layer, i, is fundamental. These defects 
in fact must have the characteristic of being traps for the 
majority carriers, while not acting as centers of recom- 
bination. In this way, the IR radiation can be absorbed - 
by a transition induced between the extended band and 
the defect. The number of defects per unit volume is 
however extremely low in comparison with the number 
of atoms of material, so that even in a material that has 
been purposely made with defects the absorption rate 
remains relatively low when compared with the absorp- 
tion due to the transition between the two extended 
bands. In this case what is crucial is the nature of the 
trap-type defects, in order that photogenerated charge 
can be accumulated, and the absorption effect be mul- 
tiplied. 

Under these conditions the absorption of IR light 
dramatically changes the structure capacitance and it is 
this that makes possible the outside detection. It is in 
the detection method that the second point of impor- 
tance of the invention consists: the presence of IR radi- 
ation can be detected by the measurement of the ca- 
pacitance at the terminals where the incident radiation 
is constant or slowly varying, or else by the measure- 
ment of the photocapacitance charging and discharging 
current where there are rapid changes in radiation in- 
tensity. 

In this invention radiation detection is made possi- 
ble by the following measures: 

• the frontal electrode is a metal grid that offers open 
areas to the incident light, through which the light 
can pass, or else it is a conducting electrode and 
transparent to IR radiation; 

- the doped frontal layer is thin enough not to appre- 
ciably absorb the IR radiation; 

- the presence of trap-type defects enables the ab- 
sorption of an I R photon by the excitation of an elec- 
tron; in the version preferred by the inventors, the 
structure is so formed that this transition is princi- 
pally formed by the excitation of electrons going 
from the valence band towards the traps. It is a fact 
that crystal defects are defined as alterations of the 
bond configuration that is periodically , repeated in 
the crystal. In semiconductors - and in the rest of 
this description - in particular the term "defect' is 
used to define those alterations to which corre- 
sponds a local electron state whose energy lies 
within the forbidden gap,, and is therefore able to 
change its- own state of charge by trapping an elec- 
tron or a hble, depending on the type of defect Dif- 
fering alterations of the configurations give rise to 
differing types of defects, characterized by different 
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energies and different capture sections; 
- the presence of trap-type defects, with low proba- 
bilities of transition toward the farther extended 
band strongly reduces recombination, giving rise to 
a high accumulation of charge. s 
the structure shows a substantial difference in ca- 
pacitance with or without the accumulated charge 
owing to the absorbtion of radiation. To this purpose 
the material of the intermediate layer i. of the p-i-n 
structure is made up of material having the following 10 
properties: a) it must contain holes prevalently, and 
b) it must be made with trap-type defects. This ma- 
terial may be made up either of a weakly doped 
amorphous silicon of type p, or of an amorphous 
silicon containing dopant of both types, in extremely '5 
low concentrations and for this reason called micro- 
compensated. 

At present there are on the market a number of in- 
frared radiation detectors that are fundamentally based 20 
on two phenomena: 

a) bolometers and pyroelectrics having microstruc- 
tures that, when illuminated by radiation, change 
temperature. In bolometers the change in temper- 2$ 
atures corresponds to a change in electrical resist- 
ance, which can be measured, while in the pyroe- 
lectric detectors the change in temperature corre- 
sponds to a change in the electrical dipole moment 

of the crystal structure, and this gives rise to a 30 
measurable charge outside the crystal, through ca- 
pacitatrve coupling; 

b) the absorption of photons by the generation of 
electron-hole pairs, detected through photocurrent 

at the junctions or through changes in resistivity of 35 
photoresistances. 

Whether in the bolometers or in the pyroelectric de- 
tectors, the absorption does not need the generation of 
carriers and therefore the absorption bands are very 40 
much extended but the heat capacity of the component 
can dramatically reduce the detection speed. 

In the second case the junction detectors display a 
higher response speed since the photogenerated 
charges are swept by the electric field and rapidly gath- <s 
ered up by the outside electrodes. The photoresistances 
display a high optical gain, defined as the ratio between 
current under lighted conditions and current under dark 
conditions, but they are on the other hand extremely 
slow, since the photogenerated charges, once the radi- so 
ation has ceased, cannot be removed by the presence 
of an electric field but disappear only owing by the effect 
of recombination. 

In ordinary photodetectors the transition between 
valence band and conduction band demands a photon 55 
energy higher than or equal to the semiconductor's for- 
bidden energy gap. For the construction of IR radiation 
photodetectors special low-gap semiconductor materi- 



194 A1 4 

als have been developed, such as Hg-Cd-Te, Pb-Sn-Te, 
In-Sb and In -As. The technology of these materials is 
extremely complex and the crystals obtained are of ex- 
tremely small size. The costs involved are quite high. As 
against this the hydrogenated amorphous silicon tech- 
nology on which this invention is based has had a con- 
siderable development for such applications as solar 
cells, and therefore by its origin is usable for applications 
in a large area, it also has extremely low costs, and does 
not present any special technological problems to be~ 
solved. Unfortunately hydrogenated amorphous silicon 
has a gap of 1 .7 eV, which permits the detection of light 
only in the visible band, but limits absorption in the IR 
band. This energy can be reduced by adding a small 
percentage of germanium and forming a silicon-germa- 
nium alloy, but the characteristics of the material degen- 
erate rapidly, so that the photogenerated electron-hole 
pairs do not succeed in being detected. 

The difficulty in building IR light detectors of amor- 
phous silicon can be deduced from the scarsity of results 
seen in the technical literature. To the inventors' knowl- 
edge, a detector built of amorphous silicon has been 
presented, but it is based on the effect of the cascade 
multiplication of the photogenerated carriers* 1 ). This 
component works at strong inverse voltages, with the 
consequent risk of increase in noise; but despite this, it 
has an extremely low efficiency. 

The present invention overcomes the problem of 
the limitation due to the high gap by exploiting the ab- 
sorption between extended band and localized defects. 
The importance of the invention lies then in its opening 
up new applications to a low-cost and time-tested tech- 
nology like that of hydrogenated amorphous silicon. 

The invention in question displays characteristics 
that lie between those of the two systems described un- 
der a) and b): 

- it requires no appreciable change in the tempera- 
ture of the structure and therefore it is not slowed 
down by the heat capacity; 

- its sensitivity spectrum is not limited by the semi- 
conductor gap since it exploits the transitions be- 
tween extended band and defects; 

- its detection times are short, since the charges 
needed for transition are present in the extended 
band in large number, as majority carriers, and 
since the electrical field of the junction is present. 

With the invention presented an optimization of the 
thickness of the absorbing layer is also brought about; 
in fact a large thickness gives a significant difference in 
capacitance between the illuminated state and the dark 
state. On the other hand, the response times worsen, 
since a high thickness corresponds to a higher series 
resistance, which the carriers must cross in order to be 
introduced into the structure and extracted from it An 
optimization operation was also carried out in choosing 
the technology for depositing the intermediate material, 
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i. In fact, the possibility of trapping charges lies at the 
basis of the detection, but an excessive increase in the 
defects would inevitably give rise as well to recombina- 
tion, thus reducing the total charge detected, and there- 
fore the instrument's sensitivity. To this purpose, the s 
choice of a weakly doped or of a microcompensated ma- 
terial is of considerable importance. 

The choice to dope the intermediate layer, i, is 

furthermore critical to determining the absorption band 
since the charge accumulated in it determines the posi- io 
tion of the Fermi level and the occupation of the states 
in the central portion of the structure (see fig. 1). The 
occupation in turn then determines what defects are free 
from carriers and thus they can accept the transition of 
an electron from the valence band, causing the absorp- J5 
tion of an IR photon (see fig. 3). 

Before going on to a description of a version of the 
invention it is best to recall to mind several concepts that 
are essentially related to realizing the invention and are 
the fruit of independent research by the inventors. 20 

Capacitance in thin amorphous silicon structures 

As we have noted, the capacitance of the structure 
is the element basic to detection. The inventors have 2$ 
made numerous studies on the values that the capaci- 
tance has in thin amorphous silicon film structures, in 
particular on p-i-n cells, where the intermediate material, 
i, is to be considered 'intrinsic', i.e. not doped. In these 
structures the capacitance depends on the value of the 30 
polarization applied to the structure, on the frequency of 
the test sine-wave signal and on the temperature, since 
most of the charge accumulated in the structure is due 
to carriers trapped in defect states of the intrinsic 
materials * 2 - 3 ). 35 

The number of electron defects in an amorphous 
semiconductor depends substantially on the technolog- 
ical processes involved in its deposition. In particular, 
the material called 'intrinsic', without any dopant atoms 
and deposited at temperatures around 300 ft C in the 40 
presence of hydrogen furnishes the smallest number of 
defects. This number runs around lO^crrr 3 . These de- 
fects produce a trapped electric charge much higher 
than that due to the tree carriers present in the material 
and for this reason determine the structure's electrical *s 
state, and in particular the electric field present in it, to 
a greater extent than do the free carriers. The inventors, 
together with others, have carried out a careful analysis 
of this phenomenon using numerical and experimental 
analyses of the electron occupations and of the distri- so 
bution of the electric field in various types of junction* 4 ). 

Detects in weakly doped and in microcompensated 
amorphous silicon 

55 

The presence of doping atoms increases the 
number of electron defects in the amorphous silicon* 5 ), 
proportionally to the number of doping impurities. In 



weakly doped amorphous silicon the presence of anoth- 
er type of defect characterized by the tendency to trap 
holes* 6 ) has been demonstrated. The inventors together 
with others have shown that this type of defect is ex- 
tremely abundant in microcompensated amorphous sil- 
icon, determining its behaviour under illumination, and 
giving rise in particular to a high photoconductivity* 7 ). 
One of the inventors together with others has shown that 
amorphous silicon having a low doping concentration 
displays a behaviour lying between doped and micro- - 
compensated amorphous silicon, with reduced defects 
and a substantial presence of hole traps* 8 ). 

The invention is now to be descrtoed on the ivasis 
of a version currently preferred by the inventors and 
making reference to the following attached figures: 

Fig. 1 - physical structure of the invention. 

Fig. 1a - view from above of the semiconductor 
structure. 

Fig. 1b - cross section through the semiconductor 
structure. 

Fig. 2 - expected-band diagram inside the structure. 

Fig. 3 Sketch of the defect density in the forbidden 
gap and of their electron occupation in the intermediate 
semiconductor layer of the structure, with and without 
illumination. 

Fig. 4 - Outside measurement circuit of the photo- 
capacitance. 

Fig. 5 - Schematic depiction of the capacitance ex- 
pected at different frequencies with and without infrared 
radiation. 

Fig. 6 - Outside measurement circuit of the current 
transient due to changes in the capacitance. 

In the physical structure of the invention, shown in 
Fig. 1, the following are visible: 

1. intermediate amorphous silicon layer slightly 
doped or microcompensated, V; 

2. n doped layer , 

3. p doped layer 

4. back contact 

5. metal grid upper contact 

6. substrate 

In the band diagram inside the structure shown in 
fig. 2, the energy positions of the electron bands in the 
materials are shown; and in them are shown: 

1 . intermediate layer of slightly doped or microcom- 
pensated amorphous silicon; 

2. n doped layer ; 

3. p doped layer ; 

In the outside photo-capacitance measurement cir- 
cuit of fig. 4 are vistole: 

j 

1. intermediate amorphous silicon layer slightly 
doped or microcompensated; 

2. doped layer n ; 
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3. doped layer p; 

4. back contact; 

5. metal grid upper contact; 

6. substrate; 

7. capacitance meter. 

In the outside current transient measurement circuit 
are visible: 

1. intermediate amorphous silicon layer slightly 
doped or microcompensated; 

2. n doped layer; 

3. p doped layer; 

4. back contact; 

5. metal grid upper contact; 

6. substrate; 

8. coherent or amplifier lock-in detection system; 

9. light modulator; 

10. modulator driver and reference signal for de- 
modulation; 

11. transmission channel. 

In fig. 1 the need for an intermediate layer between 
the two doped layers p + and n+ of amorphous silicon is 
brought out, in order to form the rectifying junction. This 
intermediate layer must not be excessively defective, 
otherwise path through the defects will mask the pres- 
ence of the junction. It can therefore be composed of a 
weakly doped material, for example pr. In the version 
currently preferred by the inventors this doping can be 
from 100 to 1000 parts per million, in percentage of gas 
during discharge. As an alternative, a material can be 
used in which both phosphorous and boron are present 
in extremely low concentrations, but such as to balance 
the charge between themselves. The intrinsic material 
thus obtained is called microcompensated. In the ver- 
sion currently preferred by the inventors, this doping can 
range from 0.1 to 100 ppm, in percentage of gas during 
discharge. This last-named material is preferred by the 
inventors since, relative to weakly doped materials it has 
displayed a higher density of defects of the hole-trap 
type and a lower density of recombining defects. Re- 
garding fig. 1b , it must be kept in mind that the actual 
dimensions of the layers will be discussed in qualitative 
fashion in the text of the patent. In the drawing the ratios 
between the dimensbns are not held to for graphics rea- 
sons: In the version currently preferred by the Inventors 
the doped layer rr* is 200 A thick, while the doped layer 
p + is 150 A thick. The dimensions of these layers can 
be varied according to need. 

On observing fig. 1 a it is noted that the light radiation 
penetrates into the amorphous device through the open 
meshes of the grid and serially crosses the layers (fig. 
1 b): n\ intermediate (microcompensated or p-), and p*. 
The order of the different layers can be inverted in the 
sense that the first layer crossed could be p+, then the 
intermediate layer (microcompensated or doped n~) and 
finally n + . 



The metal grid in the figure, which forms the upper 
contact can be built too from a layer of conducting oxide 
transparent to IR radiation. Or again, the light could ar- 
rive from below in case the substrate were transparent 
s to IR radiation and were covered by a transparent con- 
ductive oxide. 

In the structure of fig. 1, the radiation absorbed by 
the first layer n + , called the window layer, may not be 
exploited since the layer is strongly doped and gives rise 

io to fast recombination. Most of the radiation penetrates' 
into the intermediate layer, and is in part absorbed as 
transition between valence band and defects. 

The change of occupation in the intermediate layer 
produces a redistribution of the electric field in the struc- 

'5 ture. In particular, an increased number of trapped elec- 
trons increases the intensity of the electric field in the 
top part of the intermediate layer, the one next the doped 
layer n + (see fig. 2). This corresponds to an increase in 
the structure capacitance. 

20 in order that the transition takes place, a defect not 
occupied by electrons has to exist. In the so-called step 
approximation this means that only the defects having 
an energy above the Fermi level (Ef) can accept the 
transition of an electron from the valence band, as is 

25 shown in fig. 3. The distance of the Fermi level from the 
valence band determines then the minimum energy of 
the photons that can be absorbed and therefore the low- 
er limit of the detector spectrum. For this reason a struc- 
ture was chosen with the intermediate layer weakly p- 

30 doped, so that for a certain portion of the intermediate 
layer i the Fermi level will stay close to the valence band, 
reducing the energy necessary for the transition and ex- 
tending the absorption spectrum. A microcompensated 
material will work just as well, and one such has dis- 
ss played, through experiment, a p-type behaviour if de- 
posited on the inside of the structure starting from a 
strongly doped p + layer. 

From what has been said the possibility can be seen 
of modulating, at the design level, the absorption spec- 

40 trum of the device, by changing the doping of the inter- 
mediate material L 

In the version currently preferred by the inventors, 
the optimum thickness of the intermediate layer found 
from experiment is around 1 urn Greater depths give 

45 rise to a sensible slowing down of the reading times, 
even if they increase the amount of radiation absorbed 
and therefore the change in capacitance. 

The presence of a large number of defects in the 
intermediate layer i blocks the possibility of obtaining 

50 photocurrent due to visible radiation (with energies high- 
er than the gap's). In fact, photogenerated minority car- 
riers are rapidly recombined owing to the high number 
of defects. Furthermore, in case of radiation with energy 
equal to or greater than one-half the gap energy, there 

ss are simultaneously found both transitions of electrons 
from the valence band towards defects and transitions 
from defects towards the conduction band. The pres- 
ence at once of the two processes means that the ac- 
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cumulated charge is neutralized, thus reducing the ef- 
fects of the visible radiation on the capacitance. A visi- 
ble-light rejection capacity may therefore be claimed for 
the detection system in question. 

Fig. 4 shows the measurement scheme, using the s 
instrumentation usually adopted for precision measure- 
ments of capacitance. A sine-wave voltage signal is ap- 
plied to the structure, altering the free charge distribu- 
tion. The capacitance is then proportional to the current 
in quadrature (out of phase by 90°) that penetrates into io 
the structure. The trapping effect determines for the 
most part the capacitance of the structure and is in- 
creased by the absorption of IR light. 

Fig. 5 shows the behaviour of the capacitance ex- 
pected at various frequencies, in the dark and under IR is 
radiation. A sensible increase is noted in the capaci- 
tance where IR radiation is being absorbed, which 
makes the sensor suited to performing IR detection. To 
be noted too is a drop in the capacitance at high fre- 
quencies, since this capacitance is to a great extent due 20 
to trapping in defects, which requires the generation of 
heat and is therefore relatively slow. This detection proc- 
ess is therefore suited to constant or slowly varying ra- 
diations. 

Fig. 6 shows an alternate scheme, for the detection 2s 
of rapidly varying light signals. In this case the capaci- 
tance is not measured directly, but rather what is meas- 
ured is the current due to the charges alternately stored 
and released by the structure when its capacitance re- 
spectively increases or diminishes on the alternation of 30 
the intensity of the illuminating IR radiation. In this sec- 
ond scheme the charge generation process is stimulat- 
ed by the absorption of the IR photon and is therefore 
intrinsically last"; the acquisition process is therefore 
limited only by the component's parasite capacitance 35 
and possibly by the measurement system. This detec- 
tion scheme is suited to demodulating signals on an I R 
optical carrier. In the case of measurements of very high 
sensitivity, the current measurement system should be 
of the coherent type, for example of the lock-in type, and 40 
was chosen by the inventors to be reported as an ex- 
ample of the detection of rapidly varying light signals in 
fig. 6. 

The deposition technique used to create the photo- 
detector in question is the one already in use for the dep- 
osition of thin films of amorphous material. The inven- 
tors refer, because they prefer it, to the technique called 
"Plasma-enhanced chemical vapour deposition 
(PECVD)", but other techniques too can be used to ob- 
tain materials suited to the invention. Amorphous mate- so 
rial can be deposited on substrates of the glass type, of 
plastic, metal, ceramic, and may even be opaque, or 
even flexible, on which a film of conducting material has 
first been deposited. Furthermore, this technique makes 
possible its fabrication on any areas, even quite large ss 
ones, if the deposition machine is prepared for the pur- 
pose. Considering what has been said and making use 
of the techniques of photolithography in use, two-dimen- 



sional matrices of such photodetectors can be created 
of large area. The use of photolithography techniques 
can obtain high resolution for the individual pixel. And 
moreover, for a further increase in detection efficiency, 
an IR radiation-reflecting rear electrode can be used In 
this case the unabsorbed radiation is reflected and 
crosses once again through the structure. 

The IR-radiation-sensitive diode structure can be 
paired with a structure sensitive to visible radiation, 
which can always be built, using the same technique of - 
amorphous silicon deposition, by the superposition of 
further layers, for example a further p-i-n cell having in 
this case an intermediate layer i that is not defect-laden 
but rather simply intrinsic. Suitable structures can be 
added to detect ultraviolet light, such as those described 
in an earlier patent application tiled on February 9th 
1995, application no. RM95A000073. 
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Claims 

1. An infrared radiation detection system character- 
ized by the fact of being based on the measurement 
of changes in capacitance induced by radiation fall- 
ing on a structure made up of superposed thin films 
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of amorphous silicon (1 ) (2) (3), placed between two 
electrodes (5) (6) (fig 1) in which the structure is 
made up of an intermediate layer (1 ) made of com- 
pensated amorphous silicon with low doping con- 
centrations, i.e. with slightly doped amorphous sili- 5 
con, said layer being contained between two doped 
layers, one of p type (3) and the other of n type (2), 
being in addition said layer (1) made of amorphous 
silicon alloys, in particular silicon-germanium, or sil- 
icon-carbon. 10 

2. A detection system as per claim 1 characterized by 
the fact that the radiation reaches the detector 
through a grid opening practiced on the upper elec- 
trode, or through a continuous electrode defferent is 
by the grid, provided that one of the following con- 
ditions is obtained : 

that the upper electrode be a conductor and 
transparent to infrared radiation; or 20 
- that the substrate (6) be transparent to infrared 
radiation and be covered by a conductor trans- 
parent to IR radiation (4), in such a way that 
radiation can cross through it. 

25 

3. A detection system according to the above claims, 
characterized by the fact that the effect of the ab- 
sorbed radiation be measured: 



(fig. 1b). 

8. A detection system, according to claim 1. charac- 
terized by the fact of being able to modify the de- 
tection spectrum by modifying the polarization ap- 
plied to the structure (fig. 1b). 

9. A detection system, according to the preceding 
claims, characterized by the fact of being able to be 
built directly on optical communication systems," 
such as integrated optical systems or fiber optics 
systems. 

10. A detection system, according to the previous 
claims, characterized by the fact of being able to be 
paired in monolithic structures with amorphous sil- 

v icon detectors for the visible or ultraviolet spectra. 



- as a change in the capacitance at the terminals 30 
of the structure, measured using a suitable ca- 
pacitance meter (7); 

as changes in the current crossing through the 
structure, resulting from the change in the ca- 
pacitance of the structure itself due to the ab- 35 
sorption of infrared radiation of varying intensity 
(7). 

4. A detection system according to claim 2, character- 
ized by the fact that the current variations are de- 40 
tected using a self -correlation system synchronous 
with the variations in the radiatbn (8) (9) (10). 



5. A detection system according to claim 1 character- 
ized by the fact of being built using different mate- *s 
rials, provided that they meet the required functional 
characteristics. 



6. A detection system according to the above claims, 
characterized by the fact of using a matrix of pho- so 
todetectors each of which is made up of a structure 
(fig. 1b) having the suitable dimensions, in order to 
obtain an image of the IR spectrum. 



7. A detection system, according to claim 1 , charac- 55 
terized by the fact of being able to modify the de- 
tection spectrum by modifying the process of dep- 
osition of the intermediate layer (1) of the structure 
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